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H3yneHO conepxcaHHe o6mnx jmimaoB m jmnHjmbix 4>paKUHM b neneHH h Mbimuax 
caMitOB m caMOK HepHOMopcKoro MepjiaHra Merlangius merlangus euxinus (Nordmann) b ne- 
pno jx HepecTa m Haryjia b 3aBHCHMocra ot CTeneHH 3apa>xeHHOCTM pbi6 MMKCocnopHzmeH 
Myxidium gadi Georgevitsch, 1916. noKa3aHO, hto b neneHH CMJibHO 3apa>xeHHbix caMitOB 
no cpaBHeHHio co c;ia6o 3apaxceHHbiMM npoMCxomuio CHMxeHne cyMMapHbix jinnrmoB 
(CJI) b 2—3 pa3a h TpnauHJirjiHuepHHOB (TAO b 3—4 pa3a b 3aBHCHMOCTM ot nepnozta ro- 
ZiOBoro UHKJia. YcraHOBJieHO, mto Han6ojibmee BJiMHHne MHKCocnopnziHH OKa3biBajin Ha 
^paKUMK) TAr b neneHH caMiroB b Komre HepecTOBoro nepnojta. Y cruibHo 3apaxceHHbix 
caMOK noztobHbie pa3JiHHHH He BbiHBjieHbi. 


no ^aHHbiM UJyjibMaHa h JlaBa (Shulman, Love, 1999), ypoBeHb jinnu^Hbix 
(oHepreTHnecKHx) 3anacoB b TKaHnx pbi6 TecHO CBH3aH c ocoSchhocthmh hx 
4)H3HOJiornHecKoro coctohhhh b pa3Hbie nepHOjtbi rojtOBoro UHKJia. PaHee npn 
Hccjie^OBaHHH jiHnHztHoro codaBa Mbimu, h neneHH nepHOMopcKoro MepjiaHra 
Merlangius merlangus euxinus , cjia6o h cnjibHO 3apaxeHHoro MHKCOcnopujtneM 
Myxidium gadi M3 xejiHHoro ny3bipn, HaMH 6buio BbiHBjieHO bjihhhhc bhcokom 
HHTeHCHBHOCTH HHBa3HH napa3HTOM Ha JIHnHJtHbie XapaKTepHCTHKH TKaHeil pbl6 

b KOHue HepecTOBoro nepnojta (menKHHa, lOpaxHO, 2002, 2004). npejtciaB- 
jmeT HHTepec npocjiejtHTb, KaK BJiMneT cnjibHan 3apaxeHHOCTb MHKCOcnopHjtHeii 
M. gadi Ha ypoBeHb jmnHjtOB h jmnHaHbiH cociaB TKaHeii MepjiaHra b jtpyrae 
nepHOjtbi rojtOBoro UHKJia. 


MATEPMAJl M METOflMKA 

Maiepnaji 6bui coSpaH b Mapie h aeKaSpe 2001 r. (cjDHHajibHbiM h HanajibHbin 
OTanbi MaccoBoro HepecTa MepjiaHra, cooTBeTCTBeHHo), a TaKxe b Mae 2002 r. 
(HanajibHbiii nepHojt Haryjia MepjiaHra) b paiioHe EajiaKJiaBbi (HepHoe Mope). 
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Phc. 1. CoaepxcaHHe cyMMapHbix junmaoB (CJI) h TpHauHJirjinuepHHOB (TAr) b Mbiumax cjia6o 
h cHJibHO 3apaxceHHbix MHKCocnopHAHeM Myxidium gadi caMOK {A) w caMUOB (B) uepHOMOpcicoro 
MepjiaHra b pa3Hbie nepuoabi roaoBoro umcjia (% cbipow Maccbi). 

He3auiTpHX0BaHHbie ctoji6um — cjia6o 3apaxeHHbie pbi6bi, 3aniTpHXOBaHHbie — CHJibHO 3apaxceHHbie. 

Fig. 1. Total lipid (CJI) and triacylglycerol (TAT) concentration (% of wet weight) in the muscles of 
the Black Sea whiting females (A) and males (B) weakly and heavily infested with the myxosporean 
Myxidium gadi at different periods of the annual cycle. 


HccjiejtoBajiH CBexceBbiJioBJieHHbix caMUOB h caMOK MepjiaHra, cocTaBJunomHX 
MojjajibHyio rpynny pbi6 co CTaHjfapTHOM juihhom 11—13 cm. CaMKH HaxojfMJiMCb 
Ha 2-h CTajfHH 3pejioc™ roHa n , caMUbi — Ha 3-h. 

AHajiH3HpoBajiH KOJiHHecTBeHHbiH h KanecTBeHHbiH cocTaB jiHnHjfOB neneHM 
h Mbiuiu nepHOMopcKoro MepjiaHra npn pa3HOH CTeneHH HHBa3HpoBaHHOCTH ero 
xcejiHHoro ny3bipH MMKCOcnopMjfneH M. gadi. B KanecTBe kohtpojih 6pajiH cjia6o 
3apaxeHHbIX (c HH3KHMH 3Ha4eHH5IMH HHTeHCHBHOCTH HHBa3HH — HH) pbl6, B 
Ma3Kax H3 xcejiHHbix ny3bipeii KOTopbix 6buiH ejjHHHUbi, jih6o jfecHTKH cnop h 
njia3MOjfHeB napa3HTa. CHJibHO 3apaxceHHbiMH CHHTajiH pbi6 c BbicoKHMH noKa- 
3aTeJIHMH WW MX MHKCOCnopHJfHeH. B Ma3KaX H3 XCeJITH CHJibHO 3apaXCeHHbIX 
pbl6 HaCHHTbIBaJIH TbICflHH H JX aXCe MHJUIHOHbl Cnop, H OrpOMHOe KOJIHHeCTBO 
njia3M0jfHeB M. gadi. IlpH 3 tom yTHTbiBajin KpaHHe HH3Kyio HHTeHCHBHOCTb hh- 
Ba3HH MepjiaHra rejibMHHTaMH (no 1—3 3K3. uecToji Scolex sp. hjih HeMaToji 
Hysterothylacium aduncum b 1—3 3K3. pbi6 b Kaxcioii npo6e). Bcero HCCJiejioBaHO 
135 3K3. MepjiaHra. JlHnH£bi SKCTparnpoBajiH xjiopo4)opM—MeTaHOJibHOH CMe- 
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Phc. 2. CoflepxaHHe cyMMapHbix jmnnaoB (CJI) n TpHauHJirjiHuepHHOB (TAr) b neHeHH cJia6o 
h CHJibHO 3apaxceHHbix MHKCocnopHaHeM Myxidium gadi caMOK (A) h caMUOB ( E) nepHOMopcicoro 
MepjiaHra b pa3Hbie nepno,Hbi ro^oBoro uHKJia (% cbipoH Maccbi). 

06o3HaHeHHa Te xce, hto w Ha pnc. 1. 

Fig. 2. Total lipid (CJI) and triacylglycerol (TAO concentration (% of wet weight) in the liver of the 
Black Sea whiting females (A) and males (B) weakly and heavily infested with the myxosporean Myxi¬ 
dium gadi at different periods of the annual cycle. 


Cbio no MeTOffy Oo/ina n jx p. (Folch et al., 1957). CojtepxcaHHe o6ihhx jmnnjtOB 
b OKCTpaKTax onpeffejiHjin (j^oc^OBaHHjiHHOBbiM MeTOffOM BepHepa n BjiOKCTOKa 
(Barner, Blackstock, 1973), jinnn^Hbie miaccbi HCCJieffOBajiH MeTOjtOM tohko- 
cjtohhoh xpoMaTorpacj^HH Ha CHjiy^ojiOBbix njiacTHHKax (KonbiTOB, 1983). Ko- 
jmnecTBeHHoe onpeffe/ieHMe jiMnn^Horo cociaBa npoBOffujin Ha jteHCHTOMeTpe c 
nocjiejtyiomeH ouchkoh jteHCHTorpaMM MeTOjtOM onpeffejieHHB njiomajten nHKOB 
(flycTOBOH, 1975). Pe3yjibTaTbi, npe^cTaBjieHHbie Ha puc. 1 h 2 h b TaOjmue, 
6bum cpejtHHMH M3 6—8 HHffHBH^yaffbHbix onpejtejieHHH. Bee jtaHHbie CTaTHCTH- 
necKH o6pa6oTaHbi (FIjtoxhhckhh, 1980). 

PE3YJIbTATbI M OEOQKflEHME 

CojtepxcaHHe cyMMapHbix mamjxoB (CJI) b Mbiinuax cjia6o 3apaxceHHbix caM- 
UOB h caMOK nepHOMopcKoro MepjiaHra b HCCjiejtyeMbie nepnojtbi HeBejiHKO 
n cocTaBjiHjio 0.9—1.4 % cbipon Maccbi Tejia (puc. 1). floMHHHpyiomeH (J)paK- 
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ConepxaHHe jmnH^Hbix (J)paKUHM b neneHH caMUOB HepHOMopcicoro MepJiaHra 
npH pa3HOM HHTeHCHBHOCTH HHBa3HH MHKeocnopH^HeM Myxidium gadi 
(% Ha cbipyK) Maccy) 

Lipid classes content in the liver of the Black Sea whiting males 
under different intensity of their infestation with the myxosporean Myxidium gadi 

(% of wet weight) 


nunH^Hbie (fjpaKUHH 

HHBa3HH 

YpoBeHb 

cjia6an 

CHJIbHaH 

3HaMHMOCTH (p) 

Ooc(J)OJiHnH^bi 

2.5 ±0.1 

1.7 ±0.2 

p < 0.01 

CiepHHbi 

1.7 ±0.2 

0.8 ±0.2 

p < 0.01 

He3CTepH(J)MHHpOBaHHbie 

1.5 ±0.3 

0.4 ± 0.04 

p < 0.01 

XHpHbie KHCJIOTbl 
TpHauHJirjiHuepHHbi 

17.6 ± 1.9 

4.1 ±0.3 

p< 0.001 

3(J)HpbI CTepMHOB 

0.4 ± 0.06 

0.2 ± 0.03 

p<0.01 

CyMMapHbie jmnHnbi 

23.9 ± 2.6 

7.3 ±0.3 

p < 0.001 


anew 6 bum pe3epBHbie nunHUbi — TpHauHnnmuepHHbi (TAr), Ha jxomo koto- 
pbix npnxoAHJiocb 25—50 % ot cyMMbi nHnuztOB. Pa3JiHHHH Mexcny conepxca- 
HneM CJI, TAr h npyrax nHnuztHbix c])paKUHH b Mbiuiuax cna6o h cwjibHO 3apa- 
xceHHbix pbi6 BbiHBJieHO He 6biJio (ypoBeHb 3HanHMOCTH p > 0.05), 3a HCKmone- 
HneM ztaHHbix no CJI, nonyneHHbix b nepHon Haryna h Hanane HepecTa caMUOB 
MepnaHra. 

Ochobhmm opraHOM HaKonneHHH jiHnH/tOB y MepnaHra hbjihctch neneHb. Co¬ 
ne pxcaHHe CJI b neneHH, me 6buiH cocpenoToneHbi nHnuzmbie 3anacbi pbi6bi, 
nocrarano y cna6o 3apaxceHHbix caMUOB 23—30 %, y caMOK 22—33 % cbipoH 
Maccbi b 3aBHCHMOCTH ot nepnona ronoBoro UHKJia (puc. 2). Ochobhoh iimmjx- 
hoh cj^paKuneH, KaK n b Mbiuiuax, 6buin pe3epBHbie TAr, Ha nx nonio npHXonH- 
Jiocb 66—72 % cyMMbi mauijxoB. MaKCHMajibHoe conepxcaHHe CJI b neneHH cna- 
6o 3apaxceHHbix caMUOB n caMOK MepnaHra Ha6monanH b Mae, MHHHManbHoe: 
y caMUOB — b MapTe, y caMOK — b neKa6pe. IIpH otom y cna6o 3apaxceHHbix 
caMOK no cpaBHeHHio c caMuaMH npoHexonHno HecKonbKO 6onee hhtchchb- 
Hoe pacxonoBaHHe nnnnuoB b nepnou C03peBaHHH roHan n HecKOJibKO 6onee 
HHTeHcnBHoe HaKonneHHe b nepnou Haryna. CxonHbie naHHbie no xchphocth 
neneHn MepnaHra 6binn nonyneHbi IUynbMaHOM (1972). HaKonneHne xcnpoBbix 
3anacoB npnxonHnocb Ha HarynbHbin nepnon, a nx pacxonoBaHne — Ha BpeMH 
HepecTa. 

CnnbHan HHBa3nn MHKeocnopHnnen M. gadi xcennHoro ny3bipn MepnaHra 
OKa3biBana BnnHHne Ha ypoBeHb o6iuhx nHnnnoB h conepxcaHne TAr b neneHH 
caMUOB bo Bee nccnenyeMbie nepMonbi ronoBoro unxna (pnc. 2). B neneHH cnnb- 
ho 3apaxceHHbix caMOK no cpaBHeHHio co cna6o 3apaxceHHbiMH Ha6monanocb 
HeOonbinoe cHnxceHne CJI n TAr, ho nocTOBepHbie pa3nnnnH oTcyTCTBOBann 
(ypOBeHb 3HaHHMOCTH p > 0.05). 

Heo6xonnMO OTMeTHTb, hto y cunbHO 3apaxceHHbix caMUOB bo Bee cpaBHH- 
BaeMbie nepnonbi b neneHH coKpamanocb conepxcaHne CJI n TAr, ho TonbKO b 
KOHue HepecTOBoro ce30Ha yMeHbuianocb conepxcaHne cjDOcejDonnnHnoB (cTpyK- 
TypHbix nnnnnoB ) b 1.4 pa3a, CTepuHOB n nx 3(]mpoB b 2 pa3a (cm. TaOnnuy). 

MaKCHManbHoe CHnxceHne CJI (b 3 pa3a) h TAr (b 4 pa3a) b neqeHH crnibHO 
3apaxceHHbix caMUOB no cpaBHeHHio co cna6o 3apaxceHHbiMH Taioxe OTMenanH b 
KOHue HepecTOBoro nepHona. Bo3moxcho, oto CBH3aHO, c ouhoh ctopohm, c 
npHcyTCTBHeM orpoMHoro KonHnecTBa Mononbix, aKTHBHO nHTaioiUHXCH nna3MO- 
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£HeB MHKCOCnOpHAHH B XeJIHHOM Iiy3bipe CHJlbHO 3apaxeHHbIX B 3T0T nepHOA 
BpeMeHH CaMUOB, a C apyrOM — C (j)H3HOJIOrHHeCKHM COCTOHHHeM CaMUOB, KO- 
TOpbie HaXOAHJlHCb B AaHHblH MOMeHT Ha 3 CTajlHH 3peJTOCTH TOHRR. y CaMUOB 
3Ta CTazHHi hbjihctch caMOM npoziojDKHTejibHOM no BpeMeHH h xapaKTepH3yeTCH 
HHTeHCHBHbiM npoTeKaHHeM Bcex 3TanoB cnepMaToreHe3a, Tpe6yioiiiHX 6ojib- 
luhx 3HepreTHnecKHx 3aTpaT (KomejieB, 1984). Ilpn 3tom b KOHue HepecTOBoro 
nepnozia KOHCTaTHpoBaHa caMan BbicoKan 3KCTeHCHBH0CTb HHBa3HH MepjiaHra 
MHKeocnopHAHeH M. gadi (95 %). 

M3BeCTHO, HTO nHIIZCH RJIK mia3MOZlHeB MHOTHX BHZIOB MHKCOCnOpHZIHM, XCH- 
BymHX B XeJIHHOM H MOHCBOM ny3bipHX, MOXCeT CJiy^KHTb He TOJIbKO COZiep^KHMOe 
nojiocTeH 3thx opraHOB, ho b tom hjih hhoh CTeneHH nepeBapeHHbie kjictkh 
TKaHeii cTeHOK ny3bipeM xo3HHHa. Ilpn otom njia3MOZiHH, nepenojmeHHbie 3pe- 
jibiMH cnopaMH, npeKpamaiOT nHTaTbcn, o hqm CBHZieTejibCTByeT OTcyTCTBHe (j)oc- 
(J)OTa3HOH aKTHBHOCTH Ha MX nOBepXHOCTH, B TO BpeMH KaK MOJlOflbie nJia3MO- 
Zin h aKTHBHO nHTaiOTCH h ziaiOT peaKUHio Ha 4)oc$aTa3y. Kncjian h uiejiOHHan 
4)oc4)aTa3bi HBJT5HOTCH (jjepMeHTaMH, npHHHMaioinHMH ynacrae b npHCTeHOHHOM 
nHmeBapeHHH (IIIyjibMaH h zip., 1997). 

OTcyTCTBHe bjihhhhh MHKCoenopHZiHH M. gadi Ha ypoBeHb jiHnnziOB b nene- 
hh CHJlbHO 3apaxeHHbix caMOK, no HarneMy mhchhio, moxcct 6biTb cBH3aHO c 
6ojiee BbicoKOH pe3HCTeHTHOCTbio caMOK no otholhchhio k napa3HTaM no epaB- 
HeHHK) C CaMUaMH. KpOMe Toro, H3BeCTHO, HTO pe3HCTeHTHOCTb X03HHHa MO>KeT 
yCHJIHBaTbCH HJIH OCJia6eBaTb B 3aBHCHMOCTH OT p^Zia 4)aKTOpOB BHeiHHeH cpezibl 
h ot coctohhhh xo3HHHa. llooTOMy y mojiozih, a TaKxe y ocjia6jieHHbix h MeHee 
ynnTaHHbix B3pocjibix pbi6 3a6ojieBaHHH, CBH3aHHbie c mhkcochophjihhmh, npo- 
TexaiOT THxejiee (IIIyjibMaH h zip., 1997). 

BblBOZJbl 

1. BbicoKan HHTeHCHBHOCTb HHBa3HH MHKeocnopHziHeH M. gadi xejiHHoro ny- 
3bipn nepHOMopcKoro MepjiaHra npHBOziHT k CHHxteHHio coziep^aHnn CJI h TAT 
b neneHH caMuoB b Hanajie h KOHue HepecTOBoro ce30Ha, a TaKxe b Hanajie Ha- 
ryjibHoro nepnozia. 

2. Han6ojibmee bjihhhhc M. gadi OKa3biBaeT Ha pe3epBHbie jiHnHZibi TAr b 
neneHM caMuoB b KOHue HepecTOBoro nepnozia. 

3. B neneHH CHJlbHO 3apaxeHHbix M. gadi caMOK MepjiaHra no cpaBHeHHio co 
cjia6o 3apaxceHHbiMH nozio6Hbie pa3JiHHHH He BbiHBjieHbi. 

4. B Mbimiiax MepjiaHra o6ohx nojiOB He oGHapyxeHO B03zieMCTBH5i M. gadi 
Ha ypoBeHb hx JinnnziHbix 3anacoB. 
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THE INFLUENCE OF MYXIDIUM GADI GEORGIEVITSCH, 1916 
(MYXOZOA: MYXOSPOREA) ON THE LEVEL OF LIPID RESERVES 
IN THE TISSUES OF THE BLACK SEA WHITING 
MERLANGIUS MERLANGUS EUXINUS AT DIFFERENT PERIODS 
OF THE ANNUAL CYCLE 

A. M. Schepkina, V. M. Yurakhno 
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SUMMARY 

Concentration of total lipids and main lipid classes in the tissues of the Black Sea whi¬ 
ting males and females under different degrees of their infestation with the myxosporean 
Myxidium gadi is studied. Fishes were examined during the periods of fattening and spaw¬ 
ning. Decrease of the total lipid (2—3 times) and triacylglycerol (3—4 times) concentration 
in the liver of heavily ingested males is revealed, as compared with the weakly infested fi¬ 
shes. However this effect has not been found in the fish females. 
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